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The structure of honeycomb lattice provides a unique platform for designing various novel 
functional materials. One representative example is graphene, single layer of carbon atoms 
placed on a honeycomb lattice with equal electron hopping. We show that A3B honeycomb 
monolayer that possesses alternating electron hoppings as displayed in Fig.1(a) can possess 
edge states in a zigzag edge. These edge states have a topological origin similar to graphene, 
which is finite bulk charge polarization described by the Zak’s phase [1, 2].  
 A3B is a monolayer system which has eight atoms in a unit cell as displayed in Fig.1(a). There 
are two atomic species A and B. We calculate energy bands of A3B zigzag nanoribbon structure 
as shown in Fig.1(b) using the tight-binding model. We found that A3B system has topologically 
protected edge states (TES). Besides the tight-binding model, we also employ first-principles 
calculations on the basis of the density functional theory (DFT) to search possible materials to 
realize the A3B system. On the basis of DFT calculation results, C3N monolayer is one of 
possible candidate materials possessing TES [Figs.1(c)-(e)]. In addition, we confirm that the 
appearance of TES is owing to the Zak’s phase.  








This work is done in collaboration with F. Liu, S. Dutta and K. Wakabayashi. 
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FIG. 1. (a) A3B lattice structure. There are two atomic species A (black circle) and B (white circle) in a unit cell. 
Yellow shaded areas indicate unit cell. (b) Structure of A3B zigzag nanoribbon. Thick and thin bonds 
represent the intracellular γ and inter-cellular γ’ hopping, respectively. (c) C3N zigzag nanoribbon energy 
band structure. Red and blue lines are energy dispersion for p electrons. Topological states are indicated 
by black circle, where two energy dispersions are degenerate. (d) and (e) Wave function of TES, where 
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